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FOREWORD 

This Indian Standard ( Part 8 ) ( First Revision ) was adopted by the Bureau of Indian Standards on 
25 October 1989 after the draft finalized by the Methods of Chemical Analysis of Ores, Minerals and 
Refractories Sectional Committee had been approved by the Metallurgical Engineering Division 
Council. 

IS 2000 : 1962 'Methods of chemical analysis of bauxite', covers the determination of different elements 
in bauxite. This standard was first published in 1962. The committee decided to revise this standard 
into different parts covering determination of each element in a separate part, which on publication 
would supersede the determination of that element given in IS 2000 : 1962. This part covers determi- 
nation of manganese. The other parts arc: 

Part 1 Determination of loss on ignition 

Part 2 Determination of silica 

Part 3 Determination of alumina 

Part 4 Determination of ferric oxide 

PartS Determination of titan ia 

Part 6 Determination of vanadium 

Part 7 Determination of phosphorous pentoxide 

Part 9 Determination of magnesium and calcium 

In this part persulphate-arsenite method for determination of manganous oxide has been replaced by 
atomic absorption spectrophotometric method. 

In reporting the result of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 
'Rules for rounding off numerical values ( revised )\ 
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1 SCOPE 

1.1 This standard { Part 8 ) covers a method for 
determination of manganese in bauxite by atomic 
absorption spectrophotometry method. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 
IS 264 : 1976 

IS 265 : 1987 

IS 266 : 1977 



IS 2000 
( Part 1 ) 



IS 2000 
( Part 2 ) 



1986 



1985 



Title 

Specification for nitric acid 
( second revision ) 

Specification for hydrochloric 
acid ( third revision ) 

Specification for sulphuric acid 
( second revision ) 

Methods of chemical analysis 
of bauxite : Part 1 Determina- 
tion of loss on ignition {first 
revision ) 

Methods of chemical analysis 
of bauxite : Part 2 Determina- 
tion of silica (first revision ) 



3 SAMPLING 



3.1 Sample shall be drawn and prepared as per 
method prescribed in 2 of IS 2000 ( Part 1 ) : 1986. 

4 GENERAL 

4.1 Use of Filter Papers 

In the method prescribed in this standard only 
relative number of Whatman filter paper has been 
prescribed, since the latter is commonly used. 
However, any other suitable brand of filter paper 
with equivalent porosity may also be used. 

5 QUALITY OF REAGENTS 

5.1 Unless specified otherwise, analytical grade 
reagents and distilled water shall be employed in 
the test. 



6 DETERMINATION OF MANGANESE BY 
THE ATOMIC ABSORPTION SPECTRO- 
PHOTOMETRIC METHOD 

6.1 Outline of the Method 

The sample is decomposed with an acid mixture 
and evaporated to fumes. The fused mass is 
extracted with water, boiled to dissolve the salts 
and filtered. The residue is ignited and silica is 
removed through hydrofluorization. Manganese 
in solution is determined using 279"5 nm wave 
length at 0'2 nm bandpass in air-acetylene flame. 

6.2 Reagents 

6.2.1 Concentrated Sulphuric Acid, rd = 1'84 
( conforming to IS 266 : 1977 ) 

6.2.2 Concentrated Nitric Acid, rd = 1"42 ( con- 
forming to IS 264 : 1976) 

6.2.3 Concentrated Hydrochloric Acid, rd = 1'16 
( conforming to IS 265 : 1987 ) 

6.2.4 Mixed Acid ( Freshly prepared ) 

Add slowly 150 ml of concentrated sulphuric acid 
to 450 ml water while stirring, cool and add 
200 ml concentrated hydrochloric acid and 
200 ml concentrated nitric acid. 

6.2.5 Dilute Nitric Acid, 1 : 1 ( v/v ) 

6.2.6 Dilute Sulphuric Acid, 1:1 ( v/v ), 1 : 20 

( v/v ), 1 : 25 ( v/v ) and 1 : 99 ( v/v ) 

6.2.7 Sodium Carbonate, anhydrous 

6.2.8 Hydrofluoric Acid, 40 percent 

6.2.9 Standard Manganese Solution 

Dissolve 0*250 g of pure Mn metal ( purity, 99*8 
percent minimum ) ( or equivalent weight of 
suitable A. R. grade Mn-Salt ) in a minimum 
volume of dilute nitric acid (1:1). Dilute to 
250 ml volume with dilute sulphuric acid (1 : 99 ). 
This will be 1 000 g/ml of Mn solution (A). 
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From the solution (A) prepare 100 g/ml solution 
(B) and then prepare 1, 2, 3, 4, 5 g/ml of manga- 
nese solution by appropriate diluting the (B) and 
adding 2-3 ml of dilute sulphuric acid (1:1). 

6.3 Apparatus 

6.3.1 Atomic Absorption Spectrophotometer 

6.3.2 Operating parameters 

Manganese is to be estimated at wave length 
279'5 nm which is the most sensitive spectral line 
with a slit/band width of 0'2 nm. The alternative 
wave length is 403' 1 nm with the silt 0'2 for 
higher concentration of manganese. The light 
source is manganese hollow cathode lamp and the 
flame is air-acetylene type. 

6.4 Procedure 

6.4.1 Transfer TOO g of accurately weighed 
sample to a 400 ml pyrex beaker. Add 
100 ml of freshly prepared mixed acids. Cover 
and heat at low heat till the brown fumes disap- 
pear. Remove the cover and wash the sides of 
beaker with little water. Continue heating until 
the fumes of sulphur trioxide are given off. After 
cooling to room temperature add about 100 ml 
of dilute sulphuric acid (1 : 20 ) and bring to 
boiling temperature on a hot plate and continue 
boiling till the sulphates goes in the solution 
leaving silica and any unattacked sample present. 
Allow to settle, filter using Whatman filter No. 40 
with pulp and wash the residue and the filter 
paper with hot dilute sulphuric acid solution 
( 1 : 25 ) until free from dissolved salts, collect 
the filtrate and washings in 500 ml volumetric 
flask ( solution C ). 

6.4.2 Transfer the filter paper in a platinum 
crucible and ignite in a furnace. Cool the ignited 
residue ( containing a little of undissolved sample 
and silica ) and moisten with a few drops of water. 
Add 1 to 2 ml of dilute sulphuric acid (1:4) and 
10 ml of hydrofluoric acid, evaporate slowly to 
dryness at a low heat. Repeat the process with 
the addition of2to5ml hydrofluoric acid and 
evaporate slowly to dryness. Ignite in a furnace 
at 950 to 1 000°C for 5 to 10 minutes. Cool and 
fuse the residue thoroughly with about 1 g of 
sodium carbonate. Extract with 20 to 30 ml of 
dilute sulphuric acid ( 1 : 20 ), add the extract to 
the filtrate and washings f Solution C ) obtained 



under 6.4.1 and make up the volume up to the 
mark with water and mix thoroughly. Prepare 
suitable dilute solution as required. 

6.4.3 Carry out a blank determination following 
the same procedure as specified in 6.4.1 and 6.4.2 

and using the same quantity of all reagents with- 
out the sample. 



6.4.4 Adjustment of Atomic 
photometer 



Absorption Spectro- 



Set the initial instrument parameters as per manu- 
facturer's instructions. Light the burner and 
aspirate water until the instrument comes to ther- 
mal equilibrium. Optimize instrument response 
by adjusting the wavelength, fuel, air, burner, and 
nebulizer while aspirating the highest calibration 
solution to obtain maximum absorption or absorb- 
ance. Aspirate water until a steady signal is 
obtained and adjust the instrument readout system 
to obtain zero absorption or absorbance. 

6.4.5 Atomic Absorption Measurements 

6.4.5.1 Aspirate first the blank solution and then 
the calibration and test solutions consecutively 
and record the readings. Aspirate water between 
each solution. Solids which build up on the 
burner slit must be removed, otherwise they will 
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6.4.5.2 Prepare a calibration curve by plotting the 
obtained absorbance values of the calibration solu- 
tions corrected for the blank against the concen- 
tration in g per ml. of the element. 

6.4.5.3 Convert the absorbance values of the test 
solutions corrected for the blank to grams of the 
element per litre by means of the calibration curve. 



7 CALCULATIONS 

Manganese, percent by mass = 



CxV 
mxlO 4 



where 



C — concentration of manganese, in g/ml, 
in the final solution; 

V — volume, in ml, of final solution; and 

m = mass, in g, of the sample in the final 
solution. 
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